Antimicrobial resistance (AMR) genes, resistant bacteria and antimicrobial residues may be 26 transferred to humans through consumption of fish and prawns raised in aquaculture. This 27 study investigated AMR in E. coli and enterococci introduced to Denmark via prawns and 28 pangasius products imported from Asia. In total, 300 samples of frozen pangasius fillets and 29 prawns were collected from retail shops around Denmark. Samples were collected every two 30 months between September 2017 and May 2018 yielding 96 raw prawns, 107 pre-cooked 31 prawns and 97 pangasius fillets. The majority of samples (97%) were from Vietnam. Of the 300 32 samples, Enterococcus faecalis was detected in 87.0% (CI 95% 83;93), E. faecium in 21.7% (CI 95% 33 17;27) and E. coli in 22.3% (CI 95% 18; 27) . Both E. faecalis and E. facium were detected in 57 34 samples and E.coli was only detected in combination with enteroccci. Of the isolates, 65.7% 35 (CI 95% 57;73) E. faecalis, 1.5% (CI 95% 0.9;10) E. faecium and 40.3% (CI 95% 29;52) of E .coli were 36 fully sensitive to all antimicrobials in the panel tested. In 62 of the 300 samples (20.1% (CI 95% 37 16;26)), resistance to at least one of the critically important and highest priority antimicrobials 38 as classified by WHO was detected. No resistance to carbapenem, vancomycin or linezolid was 39 detected, but one E. coli isolate carried resistance genes to multiple antibiotics including 40 cephalosporins, colistin, flouroquinolones and macrolides. The emergence and increase of antimicrobial resistance (AMR) is an internationally recognized 48 problem and "The FAO action plan on Antimicrobial Resistance 2016-2020" supports the 49 agricultural and food industries in tackling AMR worldwide (FAO, 2016) . The Food and 50 Agriculture Organization of the United Nations (FAO) recognizes that the risk of increasing AMR 51 appears to be higher in countries with weaker legislation and regulatory systems for use of 52 antimicrobial drugs than countries with implemented action plans and surveillance on the use 53 of antimicrobials (Hendriksen et al., 2019; Thornber et al., 2019) . Global food trade is likely to 54 play a role in spreading AMR between countries and well-regulated countries may be at risk of 55 introducing novel resistant pathogens, resistance genes and increasing the national burden of 56 AMR via imported foods. 57 In 2016, global aquaculture production was 110.2 million tonnes with a first-sale value 58 estimated at USD 243.5 billion. Asian countries, in particular China are the main producers 59 accounting for nearly 90% of the global production (FAO, 2018) . Prawns and fish, including 60 pangasius (Pangasianodon hypophthalmus), are main commodities produced and exported. 61 Intensification of aquaculture in Asian countries has often been accompanied by a higher 62 frequency of outbreaks of infectious bacterial diseases that require preventive and control 63 measures, e.g. antimicrobial treatments. Whilst the use of antimicrobials may have benefited 64 aquaculture production, it has also attracted some criticism due to negative environmental 65 impacts and development of AMR among the bacterial populations in ponds and cultured 66 aquatic species. Concerns that AMR genes, resistant bacteria and antimicrobial residues may be 67 transferred to humans through consumption of fish and prawns raised in aquaculture have 68 been expressed (Watts et al., 2017) . 69 Vietnam is the main global pangasius producer, but has experienced a fall in exports to the 70 European Union (EU) during recent years (Globefish, 2018) . The effects of weak consumer 71 demand, damaging media coverage and strong competition from whitefish alternatives have 72 now been compounded by the high price level on other import markets (Globefish, 2018) . EU 73 member countries continue to import large volumes of prawns, mainly vannamei prawns 74 (Litopenaeus vannamei) from Asia, particularly from Vietnam (Globefish, 2018) . However, the 75 public perception of tropical farmed prawns and pangasius tends to be increasingly negative, 76 perpetuated by negative mainstream and internet based media stories, blogs and information 77 outlets (Little et al., 2012; Murk, Rietjens, & Bush, 2018) . A recent assessment of the 78 toxicological risks of consuming imported Asian prawns in the EU suggested a reduced 79 consumption risk. This was mainly based on fewer RASFF (Rapid Alert System on Food and 80 Feed) alerts than expected, when taken the increased supply over the lifetime of the alerts 81 system into account (Newton, Zhang, Leaver, Murray, & Little, 2019) . In contrast to the 82 monitoring of antimicrobial residues, AMR in pangasius and prawns is not routinely monitored 83 by the EU member countries. Such a monitoring is challenged by the lack of good indicators of 84 AMR in seafood as the traditional bacterial indicators of antimicrobial resistance used in 85 livestock meat types, i.e. Escherichia coli (E. coli) and Enterococci faecium (E. faecium) and 86 Enterococci faecalis (E. faecalis), are not part of the normal microbiota in seafood. 87 E. coli and enterococci have, however, been used to study the antimicrobial resistance from 88 raw fish and seafood imported into Switzerland (Boss, Overesch, & Baumgartner, 2016 Samples were collected every two months between September 2017 and May 2018 by the 99 regional food officers from the Danish Veterinary and Food Administration (DVFA). 100 The number of shops, establishments and samples selected by each regional DVFA control unit 101 was proportional to the number of establishments in the region relative to the total number of 102 establishments in the country. Samples were equally distributed between pangasius, raw 103 prawns and ready-to-eat prawns. Samples remained frozen until analysis and were analyzed 104 before the expiry date of the product. 
Results
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In total, 97 frozen, raw pangasius fillets were sampled and analyzed for E. coli and enterococci 163 (Table 1) . All pangasius fillets originated from Vietnam and three were repacked after arrival in 164 Denmark. The majority of pangasius were raised in aquaculture with only two products of wild-165 caught pangasius. 166 Of the 203 frozen prawn samples, 107 were cooked and 96 were raw products. The majority of 167 the cooked prawns were pre-peeled (65%) or partially peeled with only the tail-shell remaining 168 (13%), whereas most of the raw prawns products were shell-on (81%). Of the pre-peeled or 169 partially peeled prawns, only five samples had visible remains of the intestinal tract. The 170 majority of the prawn products were from Vietnam (n=194), followed by Bangladesh and India 171 (four from each) and one sample's origin was described as from "Indonesia, Vietnam or 172 Ecuador". The majority of the products were packed in their country of origin. However, 13 173 products were re-packed in Denmark, three in France and one in the Netherlands. Almost all 174 prawns were farmed (97%). 175 Only 31 of the 300 pangasius and prawn samples were negative for both E. coli and enterococci. The majority of samples (89.7%, CI 95% 86;93) were contaminated by at least one of the two 181 Enterococcus spp. and at least one Enterococcus spp. was isolated from all pangasius fillets and 182 84% of the prawns. Raw prawns were significantly more likely to be contaminated by 183 enterococci than cooked prawns (93.8% vs. 76.6%, pꭓ 2 > 0.001). Shell-on prawns were also more 184 likely to contain enterococci, but this association was confounded by the fact that most cooked 185 prawns were pre-peeled and the risk associated with shell-on prawns disappeared once 186 adjusted for whether or not they were cooked. A total of 140 E. faecalis and 65 E. faecium isolates were selected for MIC testing (Fig. 1) . The 193 majority of E. faecalis (65.7%, CI 95% 57;73) were sensitive to all antimicrobials tested, 27.9% 194 (CI 95% 21;36) were resistant to one antimicrobial, 3.6% (CI 95% 1.5;8.1) to two antimicrobials and 195 four strains (2.9%, CI 95% 1.1;7.1) were resistant to three or more of the antimicrobials in the 196 panel (MDR). All multi-resistant strains were resistant to chloramphenicol, erythromycin, and 197 tetracycline and one strain was further resistant to gentamicin. E. faecalis is intrinsically (i.e. 198 naturally) resistant to streptogramin A and B (quinupristin-dalfopristin), and interpretation of 199 the MIC testing for this drug was therefore not evaluated. 200 Only 1.5% (CI 95% 0.9;10) of E. faecium isolates were susceptible to all antimicrobials and 20% 201 (CI 95% 12;31) of the isolates were resistant to three or more antimicrobials in the panel (MDR). 202 All the MDR isolates were resistant to erythromycin, quinopristin-dalfopristin and tetracycline 203 and two strains were additionally resistant to either ciprofloxacin or chloramphenicol. 204 No resistance to the last-line critically important drugs: linezolid or vancomycin was detected in 205 any of the enterococci isolates by the methods applied, suggesting that resistance to these 206 drugs would be present in less than 1% of imported seafood from Asia. Fig. 2 . Only one strain isolated on non-selective media was resistant 216 to cephalosporins (cefepime, ceftazidime and cefotaxime). 217 Ten isolates were resistant to three or more antimicrobial groups. The MDR isolates displayed 218 various profiles (Table 2) (Table 3) . Furthermore, all 228 isolates harboured genes conferring resistance to additional antimicrobials including the 229 plasmid-mediated quinolone resistance (PMQR) gene qnrS1 and, notably, the colistin resistance 230 gene mcr-1 occurring in one Vietnamese, shell-on, raw prawn. 
Discussion
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The majority of samples originated from Vietnam (97.0%), which probably reflects the origin of 236 Asian prawns and pangasius in the Danish retail stores. We found enterococci and/or E. coli in a 237 large proportion (89.7%) of the seafood samples. This was surprising, especially in the pre-238 cooked prawns, where 71.7% of the samples were contaminated with either enterococci or E. 239 coli. This suggests that the contamination occurred late in the processing after cooking. Very 240 often Northern Europeans consider cooked prawns ready-to-eat and consumer advice may be 241 considered appropriate. The fact that so many samples contained detectable levels of 242 enterococci and E. coli even after freezing also suggested that the initial contamination levels 243 were very high. This means that pathogens may survive too and the products may pose a risk to 244 consumers. 245 A considerable proportion (45.6%) of enterococci displayed resistance to at least one 246 antimicrobial. However, occurrence of AMR differed considerably between the two enterococci 247 species analyzed, and results were in line with the notion that acquired AMR occurs more 248 frequently in E. faecium than in E. faecalis (Hollenbeck & Rice, 2012) . 249 We found very high occurrence of tetracycline and quinupristin-dalfopristin resistance in E. 250 faecium and tetracycline resistance in E. faecalis, which is similar to other food matrices in 251 other EU countries (Danmap, 2017) . Tetracycline and similar antimicrobial products were used 252 daily in Vietnam until the national action plan was implemented in 2016, which may explain the 253 high resistance levels to tetracycline (Long and Lua, 2017) . 254 Of the E. coli isolates obtained on agar plates without antimicrobial agents, 40.2% were 255 resistant to at least one antimicrobial. Very high occurrence of ciprofloxacin resistance was 256 detected, despite a ban on using flouroquinolones in Vietnamese aquaculture was instated in 257 2016 (Long and Lua, 2017) . The phenotypic resistance was often detected in the presence of 258 nalidixic acid susceptibility, which is a phenotype generally mediated by PMQR genes. This (Table 3 , isolate 4). Most of the AMR genes detected in this isolate have been 283 previously described on mobile genetic elements, and although we did not verify if these genes 284 were transferrable to other bacteria, it is of high concern that an E. coli resistant to virtually all 285 antimicrobials available for therapy occurs in food. 
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• Samples of frozen pangasius fillets and prawns imported from Asia to Denmark were analysed.
• The majority of samples were contaminated by at least one of the two Enterococcus spp.
• Resistance to critically important and highest priority antimicrobials were detected.
